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(?1) We, COMPAONIB FRANC Al SB 

DBS PBTROLK. a French CMmSoto^ 
of 5 Michei-Ange, PerU 16 erne 
France^do hereby declare the mTcntkmi 
tor which we pray thai a patent 
may be granted to us, and the 
method by which it to to be performed, 
to bepardculaiijr described in and bTthe 

following statement: 

"^proienltoTentSon U concerned with 
axplaretary drflKno and in partkolaz to the 
protection of adrlUed holTagahat carina 
m and ingress of water. 

Known method*, in jphe of the procres* 
•^Aieved, all have the T common ehiW 
tarirtxc of protecting the driued hole eg that 
caving in of the strata paiaed throash bv 
mean, of tnbea^hich er£ sent downs? t£ 
drOHng desormda. TO. typo of protection 
which Is costly, due both to iSetnae 



It ia essential to 



rpquired to place the tubes in position and 
~ 6 ~ ' t Involved and to the cost 



the 

ofthe > tabe, used, b particular^ twnlSK 
gome in tbc ease «4toro dtUHng mrthodi 

power may be considerable because this 
shaft may be as much a* several miles In 
lengt^ Pifftharinore, when the tools roqmre 

ahafty w hich cosnprlaes lengths of rod 
»erewea one into tie other, and unscrew It 
^^wwiiig tho cost price of tins type of 

-flSdrfnl^ ^i bore * oto called 
rotary methods because the drive shaft ts 
f^j^V a flexible •Conrad hose ^ the 
tool driving motor and fbe flexible hose can 

fflmog platform can be rednced Ibi sfai! 
However this method does not dispense with 

^rZ? 1 **™** ^ drillcdiote u2a* 
rteel tubes to prevent caving m of the itrsta. 



Fortiermore, it ia essential to ensure a 

«pfawttwy drilling contprieing ddfflng . 

or the drilled hols rimultaneomly with 
driUng ol tte bole, tho tobeT^mSg 
carta, to of the strata and ingreerof water. 

there U provided a 
method of eaphwtor, driilta.'ocm^bfag 

downwardly through the earth, moSdhuTa 
tubing around the wail of tha driuSlhSle 
^^•"^ly tie S 

cavtng hi of the strata and ingresa at enter 
^wjgB «a expandable nXZtX 

S! ifH^-HX' Waded Utenu^vSoX 
the moulded tubing ao ai to prevent tefatbe 
movement between tho .^paidlbk member 
and the tnbme and a foiea It exerted be- 
twM» the rtaloaary eapandablememW 
and the drilling tooIto^^irilnKol 
to program downwardly. 
Huiajon die surface, lnetaad of hailna a 

which are tipped Into TOnx^aStarn>7 

conuooted wirh and above the drlfflaiS? 

By ^ «aeAal the itrataanta 

supported bnmedUtely after drfflSff 
J™J[^^^tnb^ln the process of . 
be^moeOded inay be protected from the 
S^^frata by a tfeeve which is moulded 
E5l£ °^Kthe town? to^fe? 
fccUvely protectod dtrrma its nxmldW 
procesi because h is enon£ to eotrnnTthat 
the ileevo former and drffling tool holder 
joaled for rbotnbtaj Sine? 
to be protected from the strata aid^uTa 
result, all water ingress. 
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According to a further amact «r « 
preaent invention ££tfa ^K^Lff ^ 

nieterfalTf*. t°T l ? ffin » moulding 
£» the dnnrtmii 
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- -«- . — ~ which, If included, mlolit wen hll^/w^' 

Kioto 8 i, tha di.grnmm.tfc mm*~*~ pofctT^ ^ ^ boc «»» »»ter 

townt of 4a machino of FU, J7* 108 £?JS% ed . ln *» «»e manner MiSieldM 

The macMna rmmligi n JSSSmt j_i Qy the qfl circuit r< t~"i^.^ ** 



90 



™*wt»U» drflTtoofKnd whSi^£' B J W««waWanStfaS« 
ttririna oeaaaleeitle»otor Bbtomn«h '"ft?* «S»3"*S IS and 



«« ■otruccacua ami tool 2 and 
turbine or an electric motor, H hto^JH^ 

«IUa«tf for art <*^Sfn.TCS r ™J^" 
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P»P«aHnn .of ^X^or^A ^ 
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It may 
used for the preparation of fee 
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suit the driffing depth thus 
infection pressure for the rains at formers 
lSral 16 wbfchai30ba»higs*r than that at 
the bottom. Fleodbfe hoee* 33 sod 34 we 
tented thus cmmrlng that the vUcorirj erf th* 
material is not lowered. A valve 37 eaablea 
tfce Introduction of hardener into a static 
mixer 38 to be stooped. THs elk>w* rtxUc 
mixer 38 to be drained of hardener, m the 
event of a temporary atop in drilling, before 
valve 39 > which control* the feed of rede to 
Infection zones 19 or 20, according to 
whether tubing 8 or tie ere 6 is being made, 
U dosed* It will bo understood that two 
essembUea exist similar to that shown In 
Figure 6, on* for the sleeve 6. the other tor 
the tuhinn 8% 

Thus H will be understood mat cimuhs 5 
«cd 7. flmstreted in Figure 1, each comprise 
two ohamioli, one tor the res to and to other 
for the herdener. the ntimmet for the latter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such aa 38. Likewise, valves such u 39 
control the flow of each of the redns end 
they are located one la channel 7 near In- 
jection zona 19 and the other in channel 5 
near injection tone 20, . ^ 

The advancement of drilling and the 
forming oi tubing 8 and Its sleeve 6 are 
carried out as Illustrated dlamnimatkaliy 
In Figures 3 to 5. In Figure 3, deeves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve It Is Cast with body 10 
and descends with body 10 ss a result of ou 
pressure, m the general circuit 33, exerted 
on piston 40, fast with body 10, under the 
oonVol of control unit 9 (Figure 8% Oil 
entering the top port of rounder 42 via 
chrrutt 41 pushes the pirtrm down, sleeve 12 
remaining firmly appfiod against tubing 8 by 
mrionalnflatian of me sleeve. Thus, as tool 
2 procrcBsea downwards, body 10 descend! 
relative to sleeve 1Z Formers 15 and 16 fast 
with body 10 also descend and, during this 
movement, a certain amount of ream is 
extruded in none 20 to form sleeve 6, the 
re rim gradually polymerising in the regions 
of the heating element it whereas ream 
extruded m none 19, the flow of which 1* 
different from the ream used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It U of course 



deflated to enable It to take up a lower 
position as the result oi injection of oil into 
(be part of cylinder 42 located below piston 
40. The antoinadc inmtlon of sleeve 11 amy 
be ensured by en electrical Impulse from 
end of stroke atop 58, the impulse be 
transmitted by wire 61 to control unit 
Figure 8. Aa solenoid flap vaWe control 
circuits which control hydraulic feed to the 
hjdrauHo circuits are weU known, details of 
the various circuits ensuring rnflatirm and 
rt*fWrtan of the ale eves have not 



70 



75 



Illustrated. Thus, daring a period of time 
which may be very abort, sleeve 12 moves 
down to a lower level so thai whan the top of 
cylinder 42 is dons to piston 40, all that is 
necessary is to apply oflunder mstufe once 
again Inside sleeve 12 and release the 
pressure Inside sleeve It to return to the 
Initial conditions Umstratcd in Figure 3. For 
this purpose an end of stroke atop 59 may be 
used which vends a releaalng Impulse by 
wire 60 to control unit 9 IFtanrea 1 and 6% In 
Figure 8, then, are £ooad toe oil circuit 23, 
ream supply c ir cuit 5 and 7 and mud circuit 
4 comprismg a down chancel 4n and an up 
channel 46m none Z, Figure 7, 
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90 



A high pressure pump 45 an; 



(he oil 



understood mat the quantities injected are 
55 In proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm Chick and the tubing 8 
about 50 mm thick. The control unit 9 
60 controls the supply of reams. 

The tool continue* to sutvnnce downwards 
until piston 40 reaches the bottom of 
cylinder 42. Figure 4, This leads to the 
immediate inflation of aleeve 11, Figure 5, 
65 which holds the body 10 whim sleeve 12 is 



accessary to inflate formers 15, 16. tabid 22 
and sleeves 11 and 12. A firsl circuit 43 lends 95 
to controls CIS. C16 and C22 for inflating 
formers 15, 16 and shield 32. In the same 
way a second circuit 44 leads to controls CI 1 
and C12for sleeves 11 and 12. The assembly 
of circuit! 48, 49 and 50 controlling controls 100 
OS, C16, and G22, and etrcuiU 46 and 47 
oontroflmg controls Cll and C12 are placed 
under the control of 0m general control 51 
for advancing or stopping the forming 
machine and m coosequonce piston 40, the 105 
movement of which depends on the oil led 
via circuit 41. Circuit 41. serving channels 
C42o and CA2b eontroOfld by control 
channels 62 and 63 from the general control 
51. enables, via channel Ot2s, the drill to 110 
advance downwards and the sleeve 6 and 
tubmg 8 forming machine to descend 
shnultanaously, and enables, via channel 
C42A. cylinder 42 to descend after deflation 
of aleeve 12. Wires 61 end 60 transmit the 115 
Impulses sent out by the end of stroke stone 
58 and 59 to the general control 51 in order 
to control the automatic setting m motion of 



the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mod circuit 4 la also placed 
under the control of controls CB, CP and 
CO for three valves B.F, C (Figure 7), these 
controls being pieced under the control of 
control unit 51 by channels 64, 65 and 66. 125 
Valves BandF may be dosed in the event of 
me forming machine being stopped or due 
m detection of a high pressure none by 
detector 53 coupled to control unit 51 by 
C53. In this mustration, the none mcludmg 130 
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the tube mating machine, and the ln£«t»bh> 
sleeves, has beeafodiaated by the letter Z. 
TbB moulding son* baa been indicated by 
the latter M. As far as fhe mud circuit b 



M4W04 



concerned, it la seen Hut it U fed in br 
flexible hcas 3 and retained by channel it 
In sxnoJar section A. Supply canmttx 5 end 7 
for reams and luvdemers are placed under 
the control of controls C35, C36 and C35, 
^3? • * us controls C37 and C37 
oontmllmg valves 37 for the hardener 
cfacw end C 39 and C '39 emitrolBng valves 



A channel 54 



39 for the reams suppty\ n ^ 
injects control unh 51 to controls C35 to 
C36 th us bringing the ream flow under a 
rehrtfre to the speed of adven ee by 
any desired me mod. channel C53 ate 
enabling this flow to be bcourfu under a' 
fcmfaol refanvo to the nrcsseiTesJstmf at 
the bottom of the drafts* transmitted 
pressure sensor 53 or any desired 
Control unit 51 Is operated 
from the surface by fine T. 

baddUoo ta^ase controls, a dotted fine 
C 53 has been ilhutrnted toAow a special 
connect the obWtfw^ 

S"^^«^^^7tWi pressure or 

foo^ecuoo 55» enables the flow of retina to 
be topped and besting of heating dnmenta 
I****** W and*l6 to be 
switched oft by meana of connection 56 for 
carttoBbf the closure of the mud circuit 
valjee E and P and by means of ooonnoSm 
57 for controlling the inflation of sleeves II 
«id 12, with tL obl^Tcf lc^S^the 
j^dne and proceeding to miext^swuiexlt 

As these various drenhs can be of any 
form and as they are not part of the im- 
*nntion insofar as the enoucuuon of the 
units, which can be obtained from trade 
sources, Is concerned, .it has net beau 
deemed necessary to Unsteate in detail 
each control, whose structure may take any 
form. The control of resin flow Emits such 
R*™ to a rate of increase of 10%. Thus, 
even if the bore hole puses through an 
underground cavern which may be present 
in the strata, theinewsne In r*nfef£r*fl 
"Or lead to a stajht increase m amove and 
tubing fftkknmses in the region of the 
cavern. Again it will be noted gETj although 
such taverns are nsua uy fiUad with waterTtt 
is always possible to mnae the sleeve 

be able to polymerise in water. As the tubus 
fcypro«e^ t by the sleeve, the tubing ceS 
edfl be moulded normally. ^ 

P drilling must be mtcrrupted, the now of 
SS^ST U .»^ ^reT37 

^^1/^1*™*** m <tr * hlc * ol 
aener. If drilling recommences, a start at 

made by machining the Inner waft oTme 

bottoBB,pafi of the tubing a few yards above 

lit 




the bottom of Che ■ drfiflne. Thus the 

jmoej Its ^head gradually downwards in rhe 
tubfaig and cuti n wall in n truncated thane 

Ttttrnn^ed- shape cuitmg may alter- 
■attve/F be canned out by shoring sleeve. 

- toot If a cement plug has been 

'toot tbnjwasure 7 t&^toe * 
^c«ntnbjed oy"^° chumps o^SK 
J 1 «».cxmventionnl way. When 

nme*ted portion commences, resin is 

ttemud. then the controlf are sot for me 
km of hardener and resin* While the 
yuenme 1 is descending and as soon ss 

troncs^oofu^ the wnujola are set for 

SS^f JK? U m ^ bot T eett earlier 
tubtag and a new section of tubing, the end 

2^ E^lS™ J 1 ^ WdheXecn two 
tnmcnted layers of tubing resin. Thus the 
Mchme constructed enables a bmfcxrt 
tubing Joint to be made after anto- 



I 5*£ f "*7 ldeot *>t the tbermohardenhiE 
materials which may be used to form thS 
T*?. >n 4 tottojj can be of any sort 

tubing. Thus the invention en- 

- — * 1 the case of forming a tuhmn 8 

without maUnt • sleeve 6. ™* 

In addition to the above-meattoned 
snoUcntions, thai b to isv borecole drfflmg 
Witt slmnUaneous lormlne of tubing era- 
^u oTudy.thes toppmg amffhe restsrBng of 
the downward advance, the ineclu^eenn 
•Iso be used to make the internal ahsevelno 
oMiibei even If filled with wSr^ tom^f 

%ZJ5?Z&J}2^« • puiictnred or 
completely oxidised tobeu 

JWnsJ^_^epntrojB for advancing ate 
too* dcwmardi by moans of sleeves ft, 12 

previously formed portion. 
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WHAT WB CLAIM IS>— 

.JnJii^^SSt ^ ^^"P^tory drilling 
conwtttsing drflUng a hols and mooMngi 
tubuw around the wan of the driOedhok 
fmia&neously with drilling of the hole, Ae 
raoe preventing oavmg in of urn strata and 
tnereas^oi wnter. 




ie £°d of exploratory dHUmg 
drilling n. hole by pasting! 
tool downwardly Chrbogh the rarth. 
"* * tub!n 8 around the wall of the 
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IS b 



dfOtod hoU iUnultajioonUy with the 
*^^"«.«~« of the driW tool, to 

Jtevrot r^UtKo movemcmt between the 
m^Wemjrabar and the tobiig eoda 

expandable member and a* drill** tooJto 
caj* the drifting Cool to p^SSdSri 

~\^ M i? t ? ,od *«ordlng to cither claim t 
or claim 2, to which m^rfwTvTSL^tl- 1 



1,446\304 
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25 



33 



•roand the wall of the ariSTE*,. the 

wfdeh. tho mouldaMe material to a fhermo- 
hardening material wlmib WedlSw 
"Tl^melhod*'* ^.«^^*S er 

deove dlroctly ■g*! ns t thewSl oMhe^fefced 

7, A method aocoKUng to data 6. la 
wM ch mo ulding of the rieey. to «Sried out 
bytttTOctog mouMable mntafUllhewfor 

^^mi^d^-^i^W"« 



tuMng moulding material to the tejeclioa 
»<»»» of the former. "ijccoon 

■J S*nH A J a ! c ?! m \ far COD 7 ,n « out tha 



body, » teeond feffateUo BJinSbr 2«S 
to the body. ShpCS 
Jack to control the moremontof 1htM*m£ 
«muUr .kow with iwpecTto^aU bodTi 
tehtag former on mtdbody foxtOTsSta« 2 

^f^lS* 0 ******* to either claim 
to ^nid body tod poflttWd bdow^I 
tojectam zone at Hi lower tod. aidafeS 

mtabb and include, hcthw mean* 
mean* b^ D tha Injection eo^TaSS 
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&x£v£0 he^Tra^M 

oatnjdout «a^df«Sl5cfc ftegmea* £ 

to Vo VSrtS? to anjrc* ckrfma « 

•° m wntob the rata* of flow r/ tt- t_ 

jacted materials .re^oaiolled « „ to 
S^SSJL 00 ^ «*5Eftm5 tShS 
d^Srea^.^ 



radmooatal below the lapporfnV bodr 7 
b^ low « ^ bc^telmtettte 
tower end end a feed cfaonh for feedln. 



14 to I M^ C ^lS cc, 5i l fe». to "«V of claim. 

mo tajectloa aoae of the riee^tomeT^ 
18. A machine aoootdfag to dauaia or 
^° f ,^«» MffnSS, daSSScifo? 
ohto 13 fa which the aeconTnrtmteWe 
•temj» fa mounted on a cylinder Owanoaof 
e*S*l&r J"?* «»?*toTai^mmSmal 
SH^Si^ J* 0 ** 00 . 01 too body, thabodr 
omgrtaj dittoing the mtertoTVSg 

cjuaaw into two aaaalar chtmhim tT? 
tnd ootlet oriflow te,^^^, 
chamhan being pcorideA * *" 

ij^ -a ^^" m f cocd to« to any of claims 

» {»»tawMch^^^^-- 
^«.~°««>' «mS^?SteoS5 a^i 
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pnasnre fai tfao bottom of a bole being 
drilled tod tar c ontinu ing the flow c? 
moulding material. 
22. A machine according to claim 21 
5 when dependent on claim 19, fat which said 
control means is adapted to act on reception 
of an Impnlac Cram we preaaore vaior sucb 
that, when tbc pretfurn sensed by the sensor 
exceeds a prccfetcrailnod vehxe, said control 

10 mean* causes the delivery ci nind to tho drill 
Cool and to stop* both the slsovas to toflafia, 
the or each hardener cic&rm-y vahre to dose, 
the or each delivery vatve for the moulding 
material to close at the outlet ftotn the or 

15 each static miser once the ndxer has been 
drained of hardener, dm switching off of the 
or each heating element circuit and a hsH to 
the machine's program downwards. 

23* A machine according to any of dam 

20 20 to 22, in which amid control means m- 



PrtoUdferHar 
PubSlJhfld by tno 



ftticalty setting in 
the first sleeve 



chides means for automat 
motion die inflating of 
deflation of the sccowd sleeve arte* Its 
descent under the coatroJ of a first end of 
stroke atop In said hydraulic jack, a second 25 
end of stroke stop being connected to means 
for setting hi motion inflation of fibe second 
sleeve, deflation of the first sleeve arm the 
fining of the other annular chamber in said 
hydraulic Jack* 30 

24. A method of exploratory drilling 
substantially as herein described. 

25, A machine for exploratory drUQng 
snbstaatiBlly si herein described with 
reference to the acccmpaaytag drawings. 35 

A, A. THORNTON & CO*. 
Northumberland Honae. 
303-^306 High rlotbom, 
Ix>odta,W.C>l. 
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